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2YHU WKH ODVW GHFDGH ILOWUDWLRQ LQPHPEUDQHELRUHDFWRUV 0%5 KDVEHHQH[WHQVLYHO\ VWXGLHG
VLQFHIRXOLQJ LVRQHRI WKHPDLQERWWOHQHFNVIRU WKHGHYHORSPHQWRI WKLV WHFKQRORJ\6DQWRVHW
DO7RKHOSILOWUDWLRQPDQDJHPHQWDQGGHVLJQGLIIHUHQWPRGHOVKDYHEHHQSURSRVHGDQG
FDOLEUDWHGHVVHQWLDOO\RQ ODEVFDOHDQGSLORWVFDOHH[SHULPHQWV2QWKHRQHKDQGPHFKDQLVWLF
PRGHOV EDVHG RQ SK\VLFDO ILOWUDWLRQ ODZV ZHUH SURSRVHG UHVLVWDQFHV LQ VHULHV FRXSOHG ZLWK
PDVVEDODQFHVEHLQJWKHPRVWFRPPRQDSSURDFKHJ-LDQJHWDO%XVFKHWDO/L
	:DQJ6DULRJOXHWDO«7KHVHPRGHOVFRQWDLQD ODUJHQXPEHURISDUDPHWHUV
DQG YDULDEOHV VXFK DV VOXGJH VXSHUQDWDQW FRPSRVLWLRQ DQG HVSHFLDOO\ VROXEOH PLFURELDO
SURGXFWV 603 FRQFHQWUDWLRQ VKHDU VWUHVV RU VL]H GLVWULEXWLRQ RI SDUWLFOHV DQG PHPEUDQH
SRUHV2QWKHRWKHUKDQGHPSLULFDOPRGHOVEDVHGRQVWDWLVWLFDODQDO\VLVRIGDWDFDQ LQWHJUDWH
XQNQRZQPHFKDQLVPVLQPXOWLYDULDWHOLQHDUFRUUHODWLRQV-DQJHWDO7LDQHWDO,Q
WKLV VWXG\ D PXOWLYDULDWH VWDWLVWLFDO DSSURDFK ZDV XVHG WR HVWDEOLVK OLQNV EHWZHHQ ORQJWHUP




$3(0%5SODQW ILJ LQ WKH3DULVDUHDZDVH[WHQVLYHO\PRQLWRUHGRYHUQHDUO\RQH
\HDU0L[HG OLTXRU IURP WKH WZRELRORJLFDO WUHDWPHQW WUDLQV DQR[LF DQDHURELFDQGVHTXHQFHG
DHURELF WDQNV LV PL[HG DQG WKHQ ILOWHUHG E\ KROORZ ILEUH PRGXOHV =HHZHHG G =HQRQ
LQVWDOOHG LQ IRXU PHPEUDQH WDQNV 07 )RU  PRQWKV -DQXDU\$XJXVW  ILJ FDUERQ
&2' QLWURJHQ 1+ 12 DQG SKRVSKRUXV FRQFHQWUDWLRQV LQ LQIOXHQW DQG SHUPHDWH ZHUH








DQG IDFWRUV LQGLFDWLQJ SHUPHDELOLW\ YDULDWLRQV GDLO\ DYHUDJH SHUPHDELOLW\ LPSDFW RI
EDFNZDVKHV LQVWDQWDQHRXVSHUPHDELOLW\ HYROXWLRQ LPSDFWRIPDLQWHQDQFHFOHDQLQJV)LUVW D
3ULQFLSDO &RPSRQHQW $QDO\VLV 3&$ ZDV SHUIRUPHG RQ DOO H[SODQDWRU\ YDULDEOHV WR UHYHDO
FRUUHODWLRQVEHWZHHQWKHPDQGLGHQWLI\LQGHSHQGHQWYDULDEOHV7KHQSULQFLSDOFRPSRQHQWVZHUH
XVHG DV LQGHSHQGHQW YDULDEOHV WR PRGHO WKH ORQJWHUP SHUPHDELOLW\ HYROXWLRQ 'LIIHUHQFHV
EHWZHHQSUHGLFWLRQV E\ WKH GLIIHUHQW SULQFLSDO FRPSRQHQWV VHSDUDWHO\ DQG E\ FRPELQDWLRQV RI
SULQFLSDOFRPSRQHQWVZHUHFRPSDUHGWRHPSKDVL]HZKLFKYDULDEOHVDUHPRUHSUHGLFWLYHIRUWKH
HYROXWLRQRIWKHORQJWHUPSHUPHDELOLW\
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5HVXOWVDQGGLVFXVVLRQ
7KH IRXUPHPEUDQH WDQNVZHUH KDYLQJ VLJQLILFDQWO\ GLIIHUHQW IRXOLQJ EHKDYLRXU6LPLODU WUHQGV
FDQEHREVHUYHGGXULQJVRPHSHULRGVEXWQHYHUIRUWKHIRXU07VVLPXOWDQHRXVO\ILJ7KHVH
GLIIHUHQFHVFDQQRWEHH[SODLQHGE\GLIIHUHQFHV LQFRQFHQWUDWLRQVRI IRXOLQJFRPSRQHQWV LQ WKH
VOXGJHEHFDXVHWKHVOXGJHRIWKHWZRDHUDWLRQWDQNVLVPL[HGSULRUWRILOWUDWLRQ7KHPDLQWUHQGLV
DF\FOLFHYROXWLRQRISHUPHDELOLW\ LW LQFUHDVHV IURP-DQXDU\ WR-XQHDQGGHFUHDVHV IURP-XO\




FRPSRQHQW UHSUHVHQWV WKH VROLGV FRQWHQWV RI WKH VOXGJH 6570/66 DQG WHPSHUDWXUH 7KH
VHFRQG FRPSRQHQW HVVHQWLDOO\ UHSUHVHQWVPHPEUDQH IOX[ DQG DHUDWLRQ 7KH WKLUG FRPSRQHQW
UHSUHVHQWV WKH LURQ GRVH ILJ :KHQ D PXOWLYDULDWH PRGHO LV FDOLEUDWHG RQ WKH SULQFLSDO
FRPSRQHQWV WKH ILUVW RQH VHHPV EHWWHU FRUUHODWHG ZLWK IRXOLQJ WKDQ WKH VHYHQ ZKLOH D
FRPELQDWLRQRIWKHILUVWWKUHHSULQFLSDOFRPSRQHQWVJLYHVDEHWWHUUHVXOWILJ






WKHPHPEUDQH SHUPHDELOLW\ YDULDWLRQV GRHV QRW VHHP WR EH FRUUHODWHG ZLWK LW IRU H[DPSOH D
SHUPHDELOLW\ GHFUHDVH RFFXUV EHIRUH WKH WHPSHUDWXUH GHFUHDVH LQ 07  DQG  )RU RWKHU
DXWKRUVDKLJK657ZKLFKLVVXSSRVHGWRLQIOXHQFHWKH603FRQFHQWUDWLRQ5RVHQEHUJHUHWDO
FDQKDYHDSRVLWLYHLPSDFWRQSHUPHDELOLW\,QWKHPRQLWRUHGSODQWWKHYDULDWLRQVLQ657
ZHUH OLPLWHG WR WKH UDQJH RI G 7KLV LV EH\RQG WKH UDQJHRI G WKDW LV VXSSRVHG WR
LPSDFWWKHFRQFHQWUDWLRQRI603.LPXUDHWDO0L\RVKLHWDO/LDQJHWDO$O
+DOERXQLHW DO 0DODPLV	 $QGUHDGDNLV (YHQ LI VHYHUH IRXOLQJ SHULRGV VHHP WR
RFFXULQWKHIRXUPHPEUDQHWDQNVWKH\GRQ¶WRFFXUDWWKHVDPHWLPH,WHPSKDVL]HVWKHOLPLWVRI
VWDWLVWLFDO DQDO\VLV IRU GHWHUPLQLQJ WKH FDXVHV RI IRXOLQJ 7R GHDO ZLWK WKHVH OLPLWV D PRUH
PHFKDQLVWLF DSSURDFK FRXOG EH FKRVHQ IRU LQVWDQFH RQH FRXOG H[SODLQ WKH SHUPHDELOLW\
GHFUHDVHV E\ WKH VSDWLDO KHWHURJHQHLW\ RI PHPEUDQH IRXOLQJ ZLWK FRPSOHWH SRUH EORFNLQJ
PRGHOV6RPHDXWKRUV/L	:DQJRU-LDQJHWDOHPSKDVL]HWKHIDFWWKDWZKHQSDUWV
RI D PHPEUDQH DUH VHYHUHO\ IRXOHG WKH ORFDO IOX[ RQ WKH UHPDLQLQJ DUHD RI WKH PHPEUDQH
LQFUHDVHVXQWLOUHDFKLQJDFULWLFDOIOX[WKDW OHDGVWRVHYHUHIRXOLQJ7KHKLVWRU\RIHDFKILOWUDWLRQ




$Q LPSURYHG SHUPHDELOLW\ FDOFXODWLRQ SURFHGXUH ZDV XVHG WR EHWWHU XQGHUVWDQG ILOWUDWLRQ
EHKDYLRXU LQ D IXOOVFDOH 0%5 /RQJWHUP PRQLWRULQJ RI IRXU PHPEUDQH ILOWUDWLRQ PRGXOHV LQ
SDUDOOHO DOORZV HPSKDVL]LQJ SKHQRPHQD WKDW DUH QRW YLVLEOH LQ WKH VKRUW WHUP DQG DUH QRW
UHSURGXFLEOHRQ WKH IRXUPHPEUDQH WDQNV ,WDSSHDUV WKDWDPRQJ WKHH[SODQDWRU\YDULDEOHVD
FRPELQDWLRQRI6570/66)0UDWLRS+DQG WHPSHUDWXUH LVEHVW WR UHSUHVHQW WKH ORQJWHUP
HYROXWLRQ RI SHUPHDELOLW\ %XWPRGHO FDOLEUDWLRQ \LHOGV D GLIIHUHQW VHW RI SDUDPHWHU YDOXHV IRU
HDFK07 ,Q DGGLWLRQ WKLV DSSURDFK IDLOV DW SUHGLFWLQJ UDSLG IRXOLQJ HYHQWV$ FRPSOHPHQWDU\
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)LJXUH 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